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FOREWORD

This report is a summary of the wind tunnel testing

carried out on a model of a parabolic radar an'.tnna for

Group 76 of the Lincoln Laboratory. Mr. Joseph Orabona

was the project leader for Group 76.

Previous tests on this antenna were reported in

Wright Brothers Wind Tunnel Reports 967 and 993. Large

support interference effects limited the utility of this data.

A new mounting system user, in the present tests renders

the previous results obsolete.

Preliminary results of this series were released as

M. I.T. Wind Tunnel Report 1015.
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LIST OF SYMBOLS

Configuration Symbols

RF Model backup structure, pedestal, and .uunter-
weights

M Mesh reflector

S Solid surface reflector, attached over mesh
reflector

Sp Solid surface ref. ctor with pressure taps,
attached directly to back-up structure

Other Symbols - See text and figures for definitions

e Elevation angle

Yaw angle

CL Lift ccefficient

CD Drag coefficient

Cy Sideforce coefficient

Cl Rolling moment coefficient

Cm Pitching moment coefficient

CrA Yawing moment coefficient

Cp Pressu•.e coefficient

Acp Press-re loading coefficient
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INTRODUCTION

A series of tests on a parabolic scanner model was conducted for

the M.I.T. Lincoln Laboratory at the Wright Brothers Wind Tunnel at

M.I.T. during the periods October 13 1961. to January 2, 1962, and

May 25 to June 1, 1962. The wind tunnel is a low subsonic velocity

test facility with an elliptic teEt section measuring 7 1/2 x 10 feet.

The purpose of the experimental investigation was to determine

the airloads - pitching, rolling and yawing moments, lift, drag, and

sideforce - on a parabolic reflector with a simulated screen and z solid

surface and to determrine the pressure distribution on the solid surfk.ce

reflector.

DESCRIPTION OF MODEL

The Lincoln Laboratory model was a 1/Z4 scale model of a 60

foot diameter paraboloidal scanner similar to the Millstone Hill

installation. This size model was chosen to keep the wall blocking

effects within reasonable limits. This laboratory's normal practice is

to restrict the model frontal area to less than 6 square feet (10 percent

of the tunnel test section area). The focal length to diameter ratio was

0.40. A mesh screen (MRF), a solid screen (MRFS), and a solid

surface provided with pressure taps front and rear (RFSp) were the

surfaces `itted to the reflector structure. The diameter of the model

reflector was 2.5 feet and its depth at the center was 4.5 inches.

Figures 1 2, auid 3 depict the scanner with its different configurations.

The mesh screen was made of expanded metal (trade name - Square X,

size 1/4 inch) with 62 percent transmission as indicated by a light

meter test, It should be noted that the meshes on the expanded metal

have a preferred direction. The model mesh was applied with the

centerline of each mesh tilted downward out along the par-ibolic axis.

A solid surface simulated snow and ice on the mesh surface. The

pressure distribution model was also solid with pressure taps located

on the front and rear surfaces and pressure leads molded inct a
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fiberglass shell. Figure 6 shows the geometrical locations of these

taps.

TEST PROGRAM

Tests were run on the mesh and solid reflector to determine

the six component air loads at airspeeds of 60 and 90 mph indicated.

The yaw angle range of 0 to 360 * foe the elevation angle range 0 to 800

was covered. A few tests were made to determine the tare effects of

the exposed support strut. Ground effect was not simulated.

The pressur'e distribution was measured on the frout and back

surfaces at yaw angles from 0 to 360' at zero elevation angle. Only

a quarter of the reflector had pressure taps. By rotating the reflector

on its backup structure, the taps were moved to a new quadrant and

the yaw angle range repeated. These tests were run at 90 mph indicated.

COMPUTATION OF RESULTS

The data was recorded in the wind axis system having the

origin at the balance resolving center which lay on the axis of symmetry

of the scanner at zero el3vation angle. The wind axis system is defined

as having axes in the horizontal direction normal to the wind direction,

the vertical direction, and the wind direction. Figures 4 and 5 depict

diagrammatically the different dimensions of the model and axis

locations. T;- .. yav or azimuth angle, *, indicates rotation around the

vertical axis, * 30 fcr the reflector facing upstream, and positive for

the reflector rotated to the right. The pitch or elevation angle, 0,

indicates rotation around the horizontal axis, zero for reflector axis

horizontal, and positive for the axis tilted upward.

The wind axis system stays fixed to the tunnel regardless of

or 0 and is defined as follows: Looking .apstream, the forces and

moments are:

Drag: Positive in the downstream direction
(horizontal)

-2-



j Lift: Positive vertically upward.

Sideforce: Positive to the right.

Pitching moment: A positive right hand pitching moment

vector is horizontal and to the right.

Yawing moment: A positive yawing momein vector is

vertical downward.

Rolling moment: A positive rolling moment vector points

upwind, and is horizontal.

The data was reduced to coefficient form for the same axis

system. and corrections for tare forces and moments due to the support

system and blockage effect of the cuanel wall were introduced. The force,

moment, and pressure data were reduced to dimensionless coefficient

form. The directions of the coefficients are shown in Figure 5 and the

coefficients themselves are defined as:

CL = Lift/qS

CD = Drag/qS

1 Cm = Pitching moment/qSD

I Cy = Sideforce/qS

Cn = Yawing moment/qSD

C1  = Rolling moment/qSD

where q is the dynamic pressure of the airstream, (pVZ/2),20.719 psf at

90 mph, S is the antenna frontal area, 4.91square feet, and D is the

antenna ,"ameter, 2.50 feet.

SThe press.ire distribution data was referred to stream static

pressure, corrected for blockage effects. The pressures were reduced

to coefficient form by dividing by stream dynamic pressure.

=P - PStream static

q

A set of pressure loading coefficients were computed by taking

the difference between the front (concave sidle) and rear pressure

coefficicnts at each point. This is the net aerodynamic loading at each

point, positive from concave to convex side, divided by the stream

-3-
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dynamic pressure:

ACp Pconcave - Pconvex
p =q

COMMENT ON RESULTS

The pressure loading coefficients for head wind condition, 4 = 0,

0 = 0 (Fig. 7J integrate to a drag coefficient CD = 1.45. This compares

favirably with measured CD of 1.48. These are typical values for solid

reflector surfaces of focal length to diameter ratio of 0.4.

There is excellent symmetry of the loadings about a vertical

axis bu~t the syrunetry top to-bottorm. :'- not as good. There is a small

amount of support interference in the loadings and examination shows

it to be on the front face. Compare Cp's for tap 47 quadrant I with 47

quadrant IV for 4' = 0, Runs 1 and 13.

The maximum loading coefficients are the order of 2.1 on t',e

edge for a yaw angle of 60'

The force and moment data for the solid reflector for 90 mph

airspeed is plotted in Figures 13 through 18. Only the 90 mph data was

plotted; the 60 mph shows no significant difference from the 90 mph

data.

On the whole, the symmetry of the results is satisfactory.

There are small departures from zero force or moment coefficients for

test conditions which, due to symmetry, should produce zero values.
These loaC: for the solid screen are attributed partly to errors in

support tare corrections, and partly due to the directional properties

of the expanded mesh over which the solid reflector was attached.

The values for the mesh reflector are not minor, as for example CL

vs. * for the M11F configuration, Fig. 19. These lifts are due to the

non-symmetry of the expanded mesh. Other components similarly
affected are pitching and rolling moments.

The maximum lift coefficient of the w •lid reflector is 1.12 at

41 = 0, 0 = 60, comparing favorably with the maximum sideforce

coefficietit of 1.17 at * = 60, e = 0. Maximum moment coefficients

are Cm=-0.17at*=0, 6= 60*andCn=0.14for *=120, 0=0. The

maximum values for the mesh reflector are somewhat lower.
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Fig, 1 Mesh Reflector IVRF, zp180, 0 20 View Looking Upstream.
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TEST NO. g12BIS RULO

SINlnLN & AA"aromy MODEL . O¢LAVN.

WRIGHT BROTHERS WIND TUNNEL,, M. I.T. DATE AM fa
WIND SPEED S Sq __Sqo S -

NATURE OF TEST PR~SSuA~E DisriEI•uri)N

MODEL COIrPIGURATION a0 2 - i"

-.. -. - . -•y -# - 7 - , a .-r4p cp CIO 6% ir.4 CpM 4c,

* ,f - N.. 44A -

AL -. S7 I..lt .73 S7 I.30

S21 ... -.. J,_ "p .94
2_1L A L 5 A.4 jIL7 .-2-25- - . .Y AfO -.- . S l l , 41 -57 ......4

2Z. .2 -,5 IL.0 St .3l -. a .L

49- -a -

32 ,. l s? I. 4 $L - - - .$7 -R

S,•i .. I-So "$ 2 2- - f 7 .A

L . -. 17 -go- -- -i

....L ,9L -. L /..kI.' - L .....I] ~A 4 2 5 *Z-.7 1

S42- ,-oX57

4 1.. 79 1- S, ....

S"29"



TABLE .L.

TEST NO. /db RUN No. g~

4/ IN r, z0,or ,v f MQDEL ,

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE 1"2

WIND SPEED A Sq Sqo Sqb

NATURE OF TEST s,,J~,qd~~

MODEL COIFIGURATION V1 340 Al v

A~i Cp 7*P Cp -
0 .94 -. 74 1.66 44 .48 -. 6e 1/./

/ ..92 -. 74 t. 6 ./ 4 -. 70 .23

- - -P- I---1, .92 -. A" /.6 - 4 .60 -. 72 1.32

-1 - - -/ -7 r -0 ae -

-. - --6 -, - - -SJ2 ./ g 4

/7 .84 -. 7. 16. 61 .r3 -. 76 /.6O6

-7 --- / -5 ,--42J .98 -. 64 1.-3/ 4 Y- .0/ -. 6/1 . 4C9

-2 -.7/ -. - - - -. 7/ .- 2

31 .7, -.7 1.4/ ,• 7 .17 -. 7/ .88

J4 .77 - 6-f 1.46 Jr6 .33 -. 7/ . 04

- .- -.- 70 --7

-6 .91 -. 73 . -"5-

3" .50 -. 74 1.64
f1 1- -. 4/ 4 -7

4., .47 -. 6.r /.9

-30-



TABLE

TEST NO. J61 RUN NO. j

LIA1.COL N L AMIA rORY IMODEL 9,nANNv

WRIGhT BROTHERS WIND TUEL, M.I.T. DATE AMY- 9

WIND SPEED 2 Sq _Sqo _ Slb

NATURE OF TEST P'S.S'R?" II/AurJn/.j
MODEL CONxFIGURATION ,, 6, 1 =-w

C .74.0 .4f 1.3h0 44 -s22 -. 7 -,- 2.7
-/ -12- -.51 1.2- 41 -31- -5V qt

14 a= _- -. S57 /-29- 416 .37 .... 5- I,1-A

Is .73 SeeC 1. /. 47 .4,2 -? /. 32
/7 .7C -. 4o /.-t 4 v .5-3 -.9A .1

21 43 -. SJZ- I-Ir 5 -.Z - .$f" ,43

2 .& 4 -.. fg I./" 1 f9 2 -0 4l .4
2J- ." -,,f7 1.22 53 -o0 L -V J,
2 .-1-2 1-.4 /.2 L A -L -- f 8 3L
.21 49 -. 5-2 1-0/ "-1 -.L L ,4f
.L2, ,_52 -,S2 1.04 A ,--.07 1-72 L Alp

33 .qz-.€1 I.0o? 1" .o2 4 9A -40--

.3 -r4 . o7 S.1 .22 46 . .
_. " ." -I J.L$- - -

.s0 -j/ SL 4 - -A..1L . •oL -. 2 • - -.4
12 43 -. 9 .- 1 -- - -

If .4 -. 9-7 -.1..1

*2 .2z7 - 4 .J ,2

43 .2a -. .8..i

-3III1I- -IIIIIl



: ~TABLE _.

TEST NO. RUN NO. -4

~/A'.wV ~l86~ro*>MODEL -seo*A"ZsT

WRIGHT -fROTHERS WIND TUNNEL, M.I.T. DATE 4fý /.^6Z

WIND SPEED .90, Sq _ ,_Sqc _ Sqb

NATURE OF TEST PAPCssgxg t jA/2t/-/2

MODEL CONFIGURATION . 1.4. . .90 4 p' ,

rv-cp APc,.4

C _-4 - 0 .44 .,l -20 .4/

// -. 34 -. 29 -. A6 441 .15" -. / .34

/ -. J2 -. 31 - 0/ 44 -. 04 ,-23 ./j

--a -. 27 - -7 -4 J. 20 -. 08
17 -. 41 -. 28 -13 4! -. 41 *2S -. 12

X/ -. O. -23 .14 '"/ -. 03 -. 24 .,Z/
2,3 -. 07 -. 2 .2 6 0 -. 24 .20
25:F .-. -. 26 •5 • :• 04 ".ý .2a6

27 -. 40 -. 29 -/1 2 , .0o -. I
.31 ,3 -. 2.3 . ,4 025 .03 -- Af .

33 *2j -. 21 4.3 -7-31-2 0

-34 .17 -. 20 .37 44'26 4 -. 32 -0f

.34 .14 -24

38 -. 44 -. 23 -. 21

0/ -. 1/3 -_24 .13

-7 -. 7 -.- -. 0 -i--i

-8 -. 4-. -. - - -

43 .18 -. 22 .4•,- /7

43- - -40

.32-.



TABLE

TE, ST NO. 16.. no. RUoN _

LIANcLN LA"&Aiw•/rv MODEL T

WRIGHT BROTJIES WIND TUNNEL• X. I*T. DATE AU 9
WIND SPEED S Sq __, _-.Sq..- Sq .--

NATURE OF TEST , ' AAp'R "•"yvmTD",A&uri

MODEL COWFIGURATION 7' 120' vT."

- -CA -. I -EA 1C. -- -A-INm r •I -. 2.. ,

12P 4h , C-p13 -. 1 [-._L -, AL, -. 42 -. L4 -. o

/5 -. 14. -. 27 47 -. ,Al .L -. 111

/7 -,1-o ZA4 .1-._ '2t
21 -11 -. !L& .04. -41 -. 47 -4f 4 4.

- -. 4z~a =O .2 -. 4' -,ISL -.1
-,42 -. 40 -v I - 4. -.

Af .•l -. q -Z2 ' .• -4q -0
,i/ ,~4Z.- :.IZ.. ,. M '$-4. r4L oI z

P-. -. 44 .03 SA -. 4 -L -.

.- 3 -. 42- -.. .04-1 $ -..3f -. 11

-3 - L -. 51 . S -L -. 2r" -".

S 1 -.- -,40-, 07
36, -. 41 ,44 .0-7

s7 z -& -- 24--.7

E:-.4a -,0

_4z -33-



TABLE

TE-ST NO. W RUN NO. 6

Z/11ev4 LABrOA>Y MODEL SCAAA/FR

WRIGHT BROTHERS WIND TUUNEL, M.I.T. DATE AKAY/.1"2

WIND SPEED .90 1̂ '1P1. Sq _ Sqo _ 3qt.

NATURE OF TEST "RzsszU1A" nzau /•,o,

MODEL COINFIGURATION 4 P -

r..-CI, A,,. O%,, p r,,'4,o A,•,o.*•c
A'40. 4' YPEAR PVO9. $RNRR P
C -. 38 .1,9 -. 87 44 -. 37 ". -Z7

1 -. 38 .2.9 -. 67 4Jr -- 38 -07 -3
13 -. 38 .28 -. l4 "4t - 38 -o.0 -. 37

-2- 8 - 4a -. 3 - -57

/6" -js .47 -8 47 -. 38 .08 -4,

/7 -38 . 7 96 46 ,J ,23 --,62
21 -.0.9 -. 48 -057 -. 18 -

23 3,S .•10 -. 48 -'2 -. 37 --.21 -

.31 -. 37 .0,7 -.- 30 4-3" -. 38 -. 14 -. 24

32 --. 37 -. 08 2.? J -. 38 - -33
-3 --. 9 -r -J -0 -- a8

34 -J7 -%V.07 --.30 a"8 -. 39 .08 -. 47

.3." -37 0 -37
.3 -. 38 .10 -. 48

37 -38 .23 -. l

,38 -. ,.F?8 .3 7 7"-
41 -- 37 1, 22

4t -. 37 -/7 -. 20
4a -37 -. 1 -- -21

-34,-



TABLE 7

TE ST NO. jg~r_ RUN NO. 7

-NLIOL-AV /4AAkQnAjY MODEL ANA'A"R

WRIOHT BROTHERS WILhD TUNNEL, K. .T. DATE _ 4U9
WIND SPEED % Sq __ Sqo _ Sqb -

NATURE OF TST EST 2TJs7"UTd..

MODEL Co01FIGURATION 4 = /'0 fl w"

"rTAP Co C p ACp rA•C•, CPA Cu

o -7 b 2 -3 44 -. 37 .&J -,80

.879 -I.L #, ' -. 37 "41- L
-3 1-37 .8o3 L../.1 46 -.ZI .40 -. 71

IS" 1-.37 .80 ... 4I/7 147 -..17 .39 -,7T

/7 -. 37 1Z72 -/./g * -. 37 .37 -",

2 -. 38 •72 -/.1 S/ .-..AS .1 --1 .z

23 -. 37 ,7Z -I.12 "2- -. 41
29* -,37 .88 -1,2T n -. 38 3 -T

-- ,37 .8, -L-23 f4 --.38 _ ,-4

31 1-.3 .47 -. 4 Y .-.,LZ7 .30 -. 67
.12 -. 49 1 • -4.3 •' .7.2jr -. ,Z

7 -. 3Z . 62 -,22 J-7 -. 37 -. Z' -. 42

.34 1hL A* - - - -•-,
-?ýr -. 37 .44 -IL.ol

3.•..~.Li-.L2. .•, -. 2 -,- --

37 .-- ,37 1_ -/.O/l

1A -17 1 9-9 - - -

4Z -. 39 .2 1-48 1 -1

4 -. 37 4. 1-,791 1
-35



TABLE

TEST NO. a RUN NO. 8

S, ,d4 A1 ,A4R~7•dY MODEL S.CA,•-AsI

WRIOGHT BROTHERS WIND TUNNEL, M.I.T. DATE _ /.. e&

WILD SPEED .0, oyow Sq _ Sqo _ Sqb -

NATURE OF TEST ' =JiG ,iDA

MODEL CON•FIGURATION a J A• .z"

i- -. 37. -4

- -. 3 .74 -/./ - tf -. , -

l 4
6 --. 38 .74 -1.12 443 -. 37 .43 8 -.8 1

/7 -. 38 .42 -. 04 41 .3A .1•4 -. $0

3/ -. 37 f.0f -/.-7 J -. ,3 .74 -1.o

2 3 -0 - - -2 -. 07 .46 -/-pi

--%381 .7.f -.117 a.3 1-37 .*28 -. 67.
-7 -S ." -. I-lf -. J7 -J- -. Y4

a/ -. 37 1.,p0 J .7 JyO -.- Y ..44 "-.0.0

34 -.-JS .86 -124 1 -. 48 .04 -. 42

3S- -. 37 .70 -1.07

J46 -. 38 .1 3 -.3 /
37 -. 38 ..33 -. 71

1 38 -. 38o .2/ -. 1.9

S4/ -. ,�37 •82 -1.2

S4, -. 37 .87 -1/.1-23 -- ,:- --.
I ,

-36-



f

TABLE4

TEST NO. J= RUN NO. ,*

i LIN/•N L A •aor'a' Y MODEL SelANwfA

WRIGHT BROTHERS WIND TUNNEL#, .I.T. DATE &a Y If&2

WIND SPU]D 9 Sq __ Sqo _, Sqb

NATURE OF TEST RWSQrLI.r DI•Tr/"N

MODEL COIFIGURATION 4U = 240 if:

ro P C Cp ACp ?LIpC. pace

e -4 oL -. 41. 44 -. 40 , 6L -1.04
1/ - ,40 •1 IAf,5 4 -. 46 ,37 -. 771

. -. 4•o. -. l o --L.6 .4 -..40 .L -.. 52

i - .41- .-,,72 4A -4L -- *,A .:U
I7 - .4 -. 92 ,S.7 49' -,41 -. 21 -. /a,

.a• -. 46 ,Ti -. 92 Xl -. 4o0 f -;.

.27 -. 4a.g ..4 .42 -.-A/,• -1.3q

2"-.3 .41 21 A2 Is .40 .•,1 -.- Z

L -. 41 -n.AZ .0 -. - 3-

.40' -. 2 -/_2. - -f .4 -,37 -- s/

07~ 2L -// -S-lS-.4o ,Z - ---
I 3 -. n 07 -. 47

A -4~ .•=-.I -1.9 -

4Lz -. 40 - --.-

A ,,0 ,,L -I.L --37-

•, -37-

r



TABLE ....

STEST NO. " RUN NO. A&

4Ao'caA dAa AC JP V MODEL S~VA

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE iS' /*•.

WIND SPEED - Sq _ Sqo _- Sqb -

NATURE OF TEST ... eA.Ss £'* D/ WLBU7rYoA

MODEL COI4FIOURATION gh~ 270' I

.- Co
- -. s -.$- 8 --. ,• / ."

i -. " -. -. , 44 -. 3/ .13 -n4

1, --' Ji" ". 24 -. 4f -. 3 ,, .,P/ "-. 4

- -- -- -/ 44 -. a - - -

37 -. 3 ., -. -. ,33 04 6 -- . .22 I-X2
/23 -.37, -. 06 -. 3/ 4"R -. 6 -.1/..• -24I
'7 -.36 -30 1-.06 44 -. 16 -. 22 .06
2/ --3/ *2a -:r7 / -22 .9/J -1.20

2a -J3 -. / 7 -. 22 "3 -. 27 .81 -1.08

27 -37 -. 29 -. ,0f da4 -. 20 .6,0 -. 8.9

32 -. 28 .4/ - " -3 .0 -. 3,8
J,3- -. 33 . 6,fi -.. 7 -. -. 16 -. 21

,"J6 -. 13 -. 23 -

36 -. 39 -. 22 -. 17

7 -. 9 -. 3d -.J 4

3d -2,7 -. 31 .1/

4/ -. ,3 .37 -. 40

-2 -244 - -r.3 -. -

-38-



TALBLE 4ji

TE ST NO. AV RUN NO. /IL

Lr,,coij' LAAoRA e MODEL SIC"NER-

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE -AM e I2

WIND SPEED Z Sq _ Sq .._ .Sqq-

NATURE OF TEST PREsshtQjg p1grgiAurT"mo

MODEL ,011FIGURATION , _

r - -- If A -142 -AY

1? 7./ C-.44 1., 4, /oz .

/..4" , 7£ -. 4f 49" 47 ,.'_ - 8 i.4
17 .75"- ,,6 2 .37 4f .44 -. 83 1. -
21 .74 -,JL J"i •1 S/ Z -f& L7 Jlf

42 .73. -3Z ./6/ S- 1.22 2.1

2S " .7Y L44 Is3 4 -/.17 Z.0,

27 ,7 -. 7:j 1.~ so 4•.•.3 - I of 1.92

A1.7r -. 94. b.'a sY3 • /o//£

32 "_Z.-.o M. f1* . 4£ -. •13
3 •77 -. o4 f 2/7,z - . .L

34 . 77 -i.02 1.4 7AN *g

35 , - o I. " .,

3Z .7 - -1-g /-/- -

43Z .4 1.1 I.17

-A -Ljag - --

-39-
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TABLE

TE ST NO. 1 RUN NO. L
LIAN12LAI LAAQRA7-OfiV MODEL SCA&M

WRIGOT BROTHS WIND TUNNEL, M.I.T. DATE MA X /f"

WIND SPEED g Sq Sqe Sqb -

NATURE OF TEST Pl~Au~ lhfr~wi'aurj~
MODEL COiSFIGURATION r -3O a

p3 , No. .i. 4r per

75____ -i -4 - - -i .z

1/ .4 , 72 .2L. Ar 4L 8 .7 .27

j3 .91, . 7- . 2,? 41,. l •J .72. .

If 47,T .73 -22 47 on • 7/
/7 .I .74..L o 4,9 A.*, .7l -.

-LL A -7-1 ZL S/ 1 -72L

I -97 .7. .z2, f"2 '80 .72 .og

2,f- %, - -• -• Z,• S, -74 , 7 L ,04

2 L . 1 - 7.t .2 1 S4. 1 414 •72 -o o6

-7 021 B' ' -37 -7 -

22 1.0 f .. 72. ., -•- -Z/
-3 1.J0 .73 ."Z7 - - -2, -. 4S

7Z. Z1.,, SA Z"- -7/ -. 49
33" •9 •72? _,,Z 4_

_O'7- .q 7z I /

77 -91 -72- /1 -I- -
3, 9.7 .7.3 .1¢.

_ 4 1 .oi - 72 ..z I

AL I4z .L- "0 - I - -

3 .L . - -7z ,,



TABLE jj

TEST NO. ML. RUN NO.Io
LIU4*LA LAgMRAm&X' MODEL -SeANNM

WRIGHT BROTHERS WIND TUMEL, M.I.T. DATE WAM9 ZM

WIND SPEED f Sq _ Sqo _. Sqb -

NATURE OF TEST PAES"'ug- MZi/.'RzlA7"-N ,

MODEL COOFIGURATION , "

~*o.w ?a ACP .Pj ,a. C~fwr AC P
c .21 -. 60 1.13 44- a -.. ,"4 l.3A

1I.• .9 -. /,o 1 :.51 Ar B, ..-.,_ /,3
, 4.3 . 44, B . -ziL 1.22

.,L .JL. -. / ,'/ IL.4 .84 -"53" 4.
17 1.4- -. Y7 1.00 -48,9 F -B"r 1.4o
21 -Of" -- e• 40 4 J-Jf .r40 -. 5-'7 .17

b0L.0 -.. t7 1.$ 52 -Ji -..46 ,.8
2-Ž -.44" -TA , I I-OO

27,1., -.99 .6.f• X4q
-5 4Z z -X ýa*

•I .- 5"-.isf7 1.0 1 .ro .4 r- , 9
7Z .41. ",- -. S47 .7

__.L 9 .L48 4A- -4-3-
1.0- -.5 -.-

Y, 1. a 0 -u--m

__________________________________________1.________4____

4Z -A S 1-0

472.



TABLE L.

TEST NO.

e #''4,v zABOrame~ MODEL -so~e

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE A"Y

WIND SPEED SA ^'YP-. Sq - Sqo , Sqb -

NATURE OF TEST P#'as. &q'r rAt *tO'

MODEL COFIGURATION AA " J490 *pr

7- -. -
p p a PAO

t0. AO./ R.AM

.94 -.76 .70 44 .07 -. 73 1.70
/ ..*a -. 74 /.70 -0-: .- ,2 -. 72 1.,4

/,3 . -.4 7 / 17/ 44 .1d' -72 /.5"7
/a,'. - .- -170 47 .77 -7.3 - - 0

/7 .,4 -. 74 16.8 40 .00 -72 140

2/ .9 - 74 1.72 -1/ .8.2 73 /.A $"
2,y .98 -. 74 172 r, .•3 -7J3 A.J'6

-.i-0 74,1• .749 J"',? s/ -. 713 a-44

-/ /P/ -. 74 /- 7X 'J- -6/ -. 72 /-3

32 A 91. -. 73 / 74 56 .4-0 --:72 /. 22

/,3 O0 -. 7J3 7.3 57 .3a 7- 1.07

34 .J*Y -.. 73 1.72 a-'8 .27 -7/ . 16
,"". .?7 -. 7,3 A.97

36 . Y4 -73 1. 47

J7 .92 -. 73 /.dR 7

"-2 /o -.73 /7,

-42-



TABLE .,,.,

TE ST NO. I RUN NO. I

LINCOLN LAMOQ*4'-0,V MODEL -Ire

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE MAY /*A4•

WIND SPEED 9 Sq ,,_ Sqo , Squ

NATURE OF TEST -FDlR-- bSrRIffjUTIJON

i . MODEL CONFIGURATION ,__ ,,_,_______ ______- ______.

rpp Cp cep A IZAP Cp Or tC

-vo'R, V, .. Iur ROAR a. p

C .71 -. to 1,1L 44 .7- -I.72r S .L
!I •7. --. 3 1,141 45' .74 -.1.14" I .

43._. .. .L -. at J.L L to, .Z -1.04 1.71
J.S I -. 48 1,23 4L -AL - .q7 1.•aj 74 1 --A4. 14,8 4 ,4# -,qo 1-.341
P -1 -71 -. 34. 1-07 X1 ABL -1.20 A.o,0

Z -1 .74 -4 1.42 22-9
1 2•" .31 -. o•/ S-1 J9 .• I,• 2

27 1 -. 4 1.1 S4 .s# -].? 2.n L
2.~L a4L LL./ -.df -7/ uLJ 1-8
..1. ..74 -.. f,2 /./Z ., .7 1 -. o" .,i•a
13 . -. 14 1-2q Z 43 - .. 1,6

! 34 . U -. 1, ,70 .07 4o/-.5"' 9;

-r 7? -1.0, 1,77
- -. •V7L-L 1,74
1L7 1 -49 -I.oJ /-6,2-.

-?B~ =IX /. -- 9f1-

41 1 77 ,I.f11%,q,4z .77/ -. 19 1.9 -4- -

t ,:ty . 7 I-,.24.1 2.o0/.
II 2 -4 3-I



TABLE

TEST NO. a RUN NO. 16

d~vee V..~*8~L~r~Y YMODEL d5Cof4temA

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE -&of /42

WIND SPEED .g9/,,YvW Sq _Sqo ,i_____.Sq

NATURE OF TEST .Pe S,,/i" .s'7P.BU 7/O,'

MODEL COiNPIGURATION.9

I --- ,. -. 1/ ., 4., -2.9 .31 -. 60
/ -. 41 -. 04 -- 97 4-'r -. 2-0 ./S -- 47

/3 -. 4/ 0 4/ 46 -. J3 0 -. 33

--.41 -. 26 -1l, 47 -. 8 -20 -/8

17 -. 41 -. 21 -.2/ 48 -:41 -. 34 -. 07
2/ -. 37 .7 -.44 rl -3.0 .98-126

23 -. 37 .06 -43 J2 -2.0 A.00 -/2-9

2, -. 38 -. / -. 37 r3 -. 67 .68 -/.X"
2;r -. 4,3-.22 --. 21 .r4 -. ,26 .4y. -. go

J/ - .. 3 -. 77 4:0- -:28 .40 -. 8
,3Z, -- 1, -a - / - 32 .8 -4.,9

,33 -. 31 .42 -. ;"V 17 -. 37 --.14 -. 21

31 -31 .33 --. 4 9 -"41 -. 26 -. 13

3.6" -. 33 .04 -. 37

-'•7 J -.,I -. ,08 _-.29ll

38 -. 413 -. 42 -. / O

4 -.. 31 .61 -. Y2

-44-



TABLE '?

TE ST NO. 1LRUN NO. /....

L I/,OL N L AMORA 7",QR le MODEL S-A&&"

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Adoy /fXZ

WIND SPEED f Sq _ Sq_---- Sqo-

NATURE OF TEST P•sweM '

MODEL COFIGURATION - 4"' 2n

- U

rApC, C, c_ r c, A,,
PIS. -- #a.m r vo.

-. 42 -,2 .2 -,iL 44 -- .1-•Y., -. ,0

JL -. 4/. , -, .. 23" - -.A41 .-. 1 , .47

/ -L.. z .- 3o --. 72 4A - 4.1 .1L -. s9
IS -4 o -. 4z -4- Z -- 4Z -. ,07 -. 190

21 -. 41 -5-A - .92 fl -. 41, .-.99 -1,10
2 -q -. 41 -,rl - .99 sp/ -. 4/ . q -/;'

ZL -. L/ ..y7 -2 .q L5 -,A1 , I -I..•4

2.f -Al .L -7 ? --. 41 • 84 -,lf

.2.7 .L4Z I. -. l 4 -L.4 1L i 49. -/./0

3/ -4/ . -/ -. 41 L -,84.
32 -. 1 . 93• /3- 5g -,1 .I -

J86 -,42 .87 -4/..41 -,44o? -. $4

34. -. 4i *. 7• -. 4 S8 -• -z, -. !
.1" - .41 .7 -. 2 9 -.,-

39 -. 41 " 9- f7
37 -. 4Z -. 2Z -2

AZ-.4 -,42 +.07 ...

4L -. 41- .q7 -- ?--B

42 -. 40 .1 -1 .

4L -. 41 • 0 L --. 31

I II J I5I



TABLE IA

TEST NO. JAý," RUN NO..a

S A/HCOS A' 4SoRA7ro•V yMODEL sodANNEA

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE 4AY 19A2

WIND SPEED .90 4=C&N. Sq Sqo ... _ Sqb

NATURE OF TEST ,P's.R" Z'Asr'/R•r"'OV

MODEL CONFIGURATION 6 = A-cO 4 -,

*0. -AA A. ! PR- T,•
-. 34 ,6J --. - -. 7 -r2 -/40.f

J4/-., . 7,9 -1.08 44f' -. 3- Zrg -o -. 97,
-/.u -. 37 .74 -/./J 44 "73.38 .41 7.f7

- . .-- 1.91 47 - -. 3- _4 --%62

17 --., .412 -/.4O 44 -. 3B .A8 -. 461

.21 3. -r .. 97• -1.32 ,.5 ..- 3 0 45•',• -/. g/
S-.371 .7- - - -

2i: -".39 .8a -//8 -3 -38P .40 -. 97
27 -. ,,•6 .47 - . 'r-4 - d" l -. 88

31 -. 3" ..9 -1. -1 -38 .4-r -. 83

32/ -37 3-a32 "6 -.o 3S .34 -. 6,8

3d -. 37 ._4 -/3/ f'7 -. 38 ./6, -. 5•

3.4 _.7 .88 -12d :'f8 -. 38 a -. 38

3, -Y 8 .7,3 -I.

37 -. 3,f .27 -. 66

38 -. 3, .12 -. 6,O
41/ -. 3 .,90 1/ IVI 2 -. 6 . -.. 10, S - -

S--4- I

-46-



TABLE

TEST NO. - RUN NO. /I,

L NCOL N LAORhnoRy MODEL N

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE &AX 1942

WIND SPEED 2 Sq Sqo . -_qS,

NATURE OP TEST PRESSUAE J.fAmmrtI=ff

MODEL CONFIGURATION •/-- /o * 7

T.A ,C. c, 4C rAP C. C c. C

-,~r.5-, -,9ll 44 -. 34( .41 -7
11 -. 23 .1,4 -. 9-3 4" -. 3j" .43 .-.7,B

_1 -. 34, .6? -I,9 4A .-3-r .40.- 7j"

IS• - .3-f- .72 -/.07 47 -3 .• -. 7.r

J17 1-.3.f" ./o2 - .q7 4B -. 314 ,A0 =4,4
t -. 4• .Sl -. q3 5"1 -. 3, .i1t -,47

2. -. A .3 -- 1 f,? 5" -. 37 .2q -. &A,
,9Lz-. . -1/.71 X3 -.J•L . -, 9

27 .7 1 .3.V 71 - .J-. 's .2- -- A]
. - .44 -. 7A- .' -. 39, 1 _34 "'-

3:•~ ~ ~ ~ ~~ 2 --s ;#-.. ¢ .7;./ -X7 I
S-5" L 03 ." - 36 -- 3/

141 -35 .B -,o3 1~ 9'9 31p 1
33, .35' .70 -. 5

1Lg -. aL .AL -,q7 -

77 -. " .4 -.- -I

,38 .-. ?6/ .48 -. 84

-.3 .34 i-r7n

L2. .32 -. 74i -47-



TABLE -.--

TEST NO. !V RUN No. ,20

t -4'~zA' p~RdAy MODEL Be,**4-VeR

WRIGHT BROTHERS WIND TUNNIEL, M.I.T. DATE .Y#Y "

WIND SPEED &g9 IAI' Sq __ Sqo _ Sqb

NATURE OF TEST FR•,•.',A DI.7*,Pd77pA

MODEL CONIFIGURATION ( -/6 LV. .

-7 -.04 -. 43 -44 -34 14 -g

43 -. J7 .4 -. 7 44 -. a37 -1/ -

/.2 -.- .1 -,f7 4ge -. 7l -. ,.Y -. 38
/3" -. 7 /0, 2 -47, 4,4 -37 - .0 -. 34

/7 -. J7 .37 -. 74 48 -. J7 ./7 -. 6

2/ -. 7 -. $2 - -1 3" -2' -. 12

V3 -. 37 -3 -34 , , -37 -. 24 -/3

2-4" -. 3/ .12 -. 48 ,3 -.. 34 -. Z. -. 14

27 -. 37 ..31 -68 -. -1 -. 1, -. 7
,3/ -. 31, -. II -. 26" ,4' -. 37 -. /t -. 19

, -.J7 -. /2 -2d ,7' -. 3? -. 04 -. 33

3 "-.36 -. 3 - ,3 l7 -.258 -. O' -. 33

Jul- -. 34 - O -3o

37 -37 ./7-.4

38 --. 3; .1 -71
4/ -. 3e 1/Y -. 17

42 I. ,37 -. 22 -. /.
"43 --.yew / /7



TABLE .,-

TEST NO. Ityl RUN No. 21~

Liwc6L N LAegTA7oRY MODEL Se-ANVER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Migy, 19A2

WIND SPEED 2 AdP Sq _... Sqo _ .Sqb

NATURE OF TEST Ph r7IA17"q• AT&tN

MODEL COX4FIGURATION w 2 4 = _7

77 . Idm cpat*. ACl No g a,' ag -,r '4

/• -. 40 -. 31 -.o02 44 -. ,/.. -. 41 -.0.,3/i -. 40 -. 31 -. 04 4-- -41 -4 . aL ,l

S/ -1 -. 41 .44 .. 3 --,_0 -. /41 .0.z-S/ A- . . o -if -. -.fr .,

/7 -. 4 -. 44 -- .l 4A -. " 1 -.T 44 -. zv

21 1-.41 -. 42" .I" sl - .4Z - . 4-.4 •o2...L_ - .-.V .S? ..4S - A. l ' .-.JL -•o

2- -. 43 -. SSL ..L .4l - .4 o

.27 1-.40 -. SS.L* t - . -- -. .
.2 -.42 -.44 • -3 r4 -.. 4 - .4 L

" -. 4 -.-. d2 - - -

gZ - SY -- -3 - -

2LZ -. 0 zT2 '0 - -

17~~Z4 - - -4

41 -. ,44 -. 4

42 1-.4, --.- -,-

41-

h-49-



S_ z/H~z4,, l.,,•~te q _"O y MODEL ,s ,,,, ,"

WRIGHT BROTHERS WIN4D TUNNEL, _._.T. DATE ,A_ _ ____

WIND SPEED .90 ,,,PY Sq . Sqo _. Sqb

NTROFTEST ~sa~~. wA /A

MODEL CO1IGURATION * = 'W .,

C -. Jo' -:43 .gP 44 .p4 -. 24 .26
I/ -. 17 -. 3/ .14 40 -.or -. 248

1/3 -. 23 -..32 .08 4 6 .2 -2 3d ./0
, -. 29 -. 23 -. 06 47 -. ,& -34 .04

/7 -. 34 -. 24 -. /,o 49 -. 29 -24 -.o.
2 - -..-..r .4- - -. 0,2 -. 22 .20

2.3 -. 2 -. 27 .2X 1.*2 -. 02 -. 24 .22

2 -- -. 25 ,36 .// •I -. o2 -. 27 .2-
27 -. 34 -. 32 -. 02 'dý4 -. 07 -. 24 ./7~

.31 .31 -. 243 .',6 67 -. le-. 2 .12

32 - 2 - -.2 -7 i , -3 - - 9J- ,.5.I - ••40 67 -. •,,. -. 34 • OJT

.34 .o3 -. 2X6 .2 -2 -. - -. 03

i -. 14 --.,33 .1-
i 3, -. 28 -37" .8 -o- a

.37 -. 3 -. 2ý9 -. 04
"38 -. o2 -'./5" -. l1"

15a -- a/-

r 4-1 ./8 -. ..41

:~ 42 ./8 -/'2 " .43

41 •, -1 .30

-50-



TABrE -

TEST NO. J= RUN NO. 23

,LINCOLN LAORAI4OARY MODEL -SAN&a.•
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE .Aft /'?A2

WIND SPEED 2 Sq _______Sqo __ Sq.

NATURE OF TEST PARSEUNR- _5lTRItRUT7'JO

MODEL CO1FIGURATION ,,0-- x isr

rAp p P C'o

TAP C. C.,H 4•IA ,' Jv.. ..rnw AI -

C .74 -. S3 1,2- 44 '24 -. X4 -so

/1 .72 -. 42 /.4, 4" .3A3 -. 6L, .9 9

1L 7 ,7 -. 47 AL -?I -. A, I 4.o7
is 7A .-. 43 /./7 47 Z .47 _-,70 i/7_

12 .74 -. 41 1.a 48 1 L -. 7z .
2/ 4•4 -. 5 LI- / .l-5 --Of0 -,44 ,_13"

A2,L 6 . 246' Si -? 7 ".L .5 ,0

27 . 1-.42.. J~JL S4. .. 4. 41 . fa3.,E .1 A7' - .47 L ?Z SY -. I -. 48 .- o

_Z3 - . 10 "AL ./1A / -. 5SL1 .47

-/ S? -L.41 • S7 0".4 -4.8 .7

4- S, -,LJ L79 - -1,•

S.-.. I, - - -,i -.12

.6 -.s - UI -.--3-

.*f 0- -.4 -AII 1-4- -

41 .27 -. 471 -. --

2Z .2 ,6 -. 49 . 7.-
,4 1 . -3 -1.72 -



TABLE *

TE ST NO. L=J RUN NO. Lg4
* ,LAAm, A76e- MODEL S "

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE &A Y / fd2
WIND SPEED A Sq , Sqo _ Sqb

NATURE OF TEST •,f'fu'e A ,lffiAI"/oA'

MODEL CO1FIGURATION Y = = =

7 Cp 7p C~ m Cp dc

; • • rl -. 72 4~,,,4 -f 5 .1 I/

1 1. 4z* oJ' '51 4,1' 1/,24Z
LL .2z -. L LL ./, AL• . -. • 7 /. 3

1.9 .Z 2 .LLk 47 .70 -. 7o 1.4o
/7 -.el3 -. 71J 1.44, 1 4.,A ,7 -. 71 1 .41'

2/ .8 -'.'j l. .:/ ,. -. 5 .L
2z 87 --. , 15" .2 -04 -"-61•

2.r," .88 Aq I/.-7 -T.? .o09 -.: X1914
2 7 ,qZ - , 71 /.6 1 4,', o . o • 5 "

'4.2/- -..• -. i /.iL ," , L0 -. 93 ,72
S32- -. 1- -- A/ --?A X4• -/9 -,46 ",A4

.73, -.7A 11.3 5L ±.Z.. -. ,k ,q?3
-?* , 7A L -,,4- /.4?- A .,-- -. 62 /.Ip
.. .aid-. ,R 1.42

37 .8S /. -4.0

. 3,• .,•! .7-3 ,, 4
S4 ,q ..•Z- . ', -. aq

L2 .4R -. ,0 1.-8

3 ,4 -1 1.

-52-



TABLE

TEST NO. .L.Q.L RUN NO...-

LtNL.OL.N LAsagwroavO MODEL 5,A. NNLr

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE iwaveMMas 1961

WIND SPEED 90MOM Sq 10.704 Sqc Z416 , qb 2.

NATURE OP TEST e O0
MODEL COlJFIGURATION a R F5

" "c Co Cl. Cy' C C,, C,, RtDINx

0 1.478 -. OZO -.OZ5 -. 012, .Ooz -.005 5

i, 1.450 -.oz0,5 -.438 -. OZI 005 -. OZ6 6

30 I.Z74 -. oz,5 -. 8I1 -.009 .004 -. 045 9

45 .997 - .oZ4 -1.077 -.006 .c04 -. 055 1o

60 .730 -. 008 -1.141 -. 027 .011 -. 073 13

75 .419 .o05 -. 711 -. 013 .007 .064 14

90 .Z59 .oz3 .118 -. 005 .003 ,1Z3 17

10S .340 .oj5 .183 000 000 .102 ?,,0
IZO .461 .oj1 .144 .0oo .001 .140 Z.I

135 .624 .010 .189 .003 .003 .139 Z4
150 .756 000 .180 .0 .005 .107 Z5

165 .833 .0o4 .115 -. 003 .011 .058 Z8

180 .919 ".013 -. 009 -. 009 .015 -. 004 29

195 .836 -.013 -. 1ZS -. 01) .05 -. 065 52.

2Z10 .741 oo0 -. 225 -. 014 .006 -. 113 49
225 .611 000 -. 197 -. 014 .004 -.. 42. 48

240 .439 .010 ".150 -. 01. .001 -. 137 4.5

255 .3z9 .oZo -. 199 -. 009 0o0 -. 096 44

,70 z58 .010 -. 07-4 .0L .003 -. ZO 41

2.85 .456 .015 .797 .00.3 002 -. 048 40

1-5-



TABLE 2

TEST NO. RUN NO. __

,LN C.,N LAsORATOav MODEL .

WRIGHT BROTHRS WIND TUNNEL, M.I.T. DATE N MJJL

WIND SPEED 9 0 M.., Sq 01,04Sqo 2Jj sqb 6

NATURE OF TEST _ -i "

MODEL CONFIGURATION M R FS

CD CL A C, CyC, PL.AN

300 .755 .014 111,7 .012. .006 .074 37

315 1.032 -.014 1.018 -.010 -. OOZ .053 36

330 1.301 -. OZ5 .762 -. OIL 000 .014 33

345 1.454 .02.0 .386 -. 012; .003 .023 3Z

I -

I,
a ,. a i

I - -- - -- -i

j -a - - a

-52f-



TABIX.*

TEST NO. 1015 RUN NO.

LINC.OLN LApOR.A7Roy - MODEL _SaNN&,.

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Novai 4A 1961

IIND SPEED 0QtpflI Sq 101.704 Sqo Z54,2& Squ 254.,6

NATURE OP TEST Q -_ ____

MODEL COOFIGURATION M Il F 5

V/ Co _0 ci C~Y 1• (1 C,. (IV, Ru,, N.

0 1.391 -. 571 -.OZ4 -.010 -.06 t -. 00? 5 -A

15 1.33Z -.566 -. 199 000 -.061 -.0LZ 56

30 1.153 -. 561 -. 808 .010 -.050 -. 036 57

45 .946 -. 569 -. 935 .013 -. C53 -. 05Z7 60

60 .695 -. 448 -1.047 .016 -. 039 -. 056 61

75 .403 - .Z16 - .575 .004 .OZD .07z- 64

90 .251 .049 .114 -. 008 .035 .111 65

105 .333 .089 .187 ".007 .OZ6 .095 68

1 ZO A55 .093 .136 -. 007 .044 .130 69

135 .589 .117 .166 -. 006 .0.53 .12.7 72.

150 .696 .133 .158 -. 007 .060 .097 73

165 .819 .159 .093 -. 009 .066 .053 76

180 .873 .168 000 -. 009 .067 -. 006 77

195 .811 .155 -. 100 -. 009 .067 -. 059 80
210 .680 .137 - .156 -. 006 .060 ".307. 8a

U2.5 .561 .107 - .153 1.008 1.OZ, -. I16 84
.40 .433 .089 -. 1z9 -. 005 .04Z ".lZ.3 83

Z.55 .314 .089 - .2.00 -. 004 .016 - .086 88

Z70 .2.51 .oz5 -. o2.9 -. oo0 .035 -.111 89

7.85 .431 - .z.5 .667 -. o07 .0o1 -. 0341 92Z
u-55

-55-



TABLE .

TEST NO. 1J. RUN NO.._

LiNct.,LN LABORATORY .... MODEL SCANIVEA

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Novsmtjsa 1961

WIND SPEED 90.r4,. Sq 101.704 Sqo A4.Z6 Sqb q .

NATURE OF TEST G)-' L-0

f MODEL COiFIGURATION hA PIES

; i _ _ cL c 1  L, c 1.c, RLhNQI
300 .733 -.4Z6 1.005 -. 018 -.0.51 .067 95

I,315 .963 -. 500 .911 -. 030 -. 053 .048 96

330 1.113 -. 5i .698 -. 0Z8 -.053 .036 97

345 1.346 -. 556 .351 -. OZO -.038 ,OZO 100

-56-

I _ - _ _ _

I-I
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TEST NO.i A.LL R-UN NO. __

WRIHT ROTWES -WID TUNNL, .IT DATE NVMEI&

'30 106-986 _?L .0 .11 0i 0
-4-

75 _5 .3Z2 --a9 -.34-j 6411 04 061l

140 ;22 093 ',1, -.1 6 0913,
1051 136.0Z .-It J,0* I0t 03 1
*l,20 Al7 013 `0-.0091 W07 00681

* 35;54.166 io 305-01 8.0010

10 52.201- .077, .01 -.097- .074 j1At

10.5-76 .187 - 076.0406 07 *9
A .97 *_-.Q4.0408 .08 32.

i3- .95- .12 .76-0406-94 A33~
Z5_5 - .--- 3+ 2.I.6 -.2.43 .054 -.080: -1.6,

ass .373-.6 .__382V -. 031 f03 .o 140 -



T!ABLE J

ptS NO. LQMLLRNNO -

SMODEL -6~~jjw
WRfGHT B9OTftERS -WID TUNNEL, M.I.T. DT jyjjj6I

WIND SPEED 9Q dW- Sq 101.1 Sqo - 4i2~.&- tO M M

NATURE OF TEST 04

0ODEL COOFiGVRAtION M !.q#5

-- - - -iN

C1 C C. ,1 RN
-- 6 a ---

346 fit's _96~Z0¾Z .I 06 I 4



TABLE

TEST NO. 1015 RU NO. -

J-jNGOL LA*oATOtORV MODEL 5t-ANN. • ,.

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE NoggyrmS 19j~j

WIND SPEED ,0mOP Sq 101.704 Sqc 25426 Sqb 25426

NATURE OF TEST G-60'

MODEL COSFIGURATION . A RF5

"C.0 C, C y I CA C,,, C,, IA. N"
0 .793 - t-.011 .005 ".173 000 14 .

15 .7Z8 -1.093 -. 167 .008 -. 153 -. 016 152

30 .646 - .977 - .272.OZI -. 107 -. 014 153

45 .531 - .785 .303 .03,2 -. 0*4 .008 156

60 .394 - .519 -. 248 .OZ6 .O.9 .040 157

75 1.90 - ,197 -. lOZ .008 .075 .065 160

90 ,L56 .118 .061 -. 015 .079 .065 161

105 .325 .515 .140 -. 04 .077 .063 164

120 .352 .Z07 .072 -. 010 .066 .054 165

135 .378 .149 .016 -. 013 .077 .050 J68

150o 405 .154 .004 -. 006 .095 .04Z 169

165 .42.1 .159 - .001 - .005 .105 .OZI 172-

160 .418 .163 -. 0061".005 .106 .001 173
195 .414 .j54 -. ooi 1-.004 .104 -. 02,4 176

210 .398 .136 000 -. 004 .093 -. 042 177

ZZ5 .371 .141 -. 040 -. 001 .073 -. 050 180

2.40 340 ,A07 - .083 .002 .063 -. 052 181

255 .308 2.80- .133 .01Z .078 -. 061 184

270 248 .064 -. 034 -. 001 .078 -. 062 185

z83 .o00 -. .61 .I29 -.o7 .070 -. 062 88

-59-



TABLE

TEST NO. 121L RUN NO.

LIN OL.N LABORAfOMY MODEL 5cNER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE Ng,,mjr2 1L

WIND spEED Sq 101,70. Sqo L Sqb 264M.1

NATURE OFTEST 060°

MODEL CONFIGURATION .M(RF.

300 .408 -.580 .255 -.039 .017 -.055 189

315 .549 -. 808 .2.86 -. 043 -. 054 -. 005 t9Z

330 .655 -. 991 A46 -. 03Z -. 115 .014 193

345 .738 -1.103 .141 -. 015 -. 151 .016 196

• , ,_

- - - - I -.

- -

i-6,-



TABUL.M_,

TEST NO. JgAC RUN NO.

,LNcom LNmI-nA"n2$ MODEL 5r-figgg

WRIGHT BROTHERS WIND TUNNEL, M. I. T. DATE Nemxmegs Ed

WIiD SPEED 9 Sq 101.704 Sqo ?,54.26 sqb ?,54.Z6

NATURE OF TEST 80

MODEL CO1FIGURATIOII AMRF5

V Co CL cy Ce C" C,, Rm,,,VA

o0 .3Z6 -.433 -.005 -.006 .043 -. 001 197

15 .34"- -.413 -. 011 -.003 .050 .008 2.00

30 .342. -. 349 -. 014 -. OOZ .060 .017 ?, 1

45 .32?. -. Z36 -. 006 000 ,Li73 .02.7 2.04
60 Z.94 -.138 .004 000 .088 .035 Z.0

-/75 .- 74 -. 005 .007 -. 005 .092Z .038 ZO0

90 .2.4z IZ3 .046 ".013 .095 .036 209
105 .7-74 .z.16 .OZ?8 -.018 .09Z .034 2.1Z

1 0 .30C .295 .0.3 -. 019 .083 .032- 2.13
150 .0901 .339 -.oo -. 008 .070 .020 Z6

180 .30S .290 -.004 -.OOZ .060 000 Z17
ZbO .334 .334 I-.008 .003 .073 -.OZO Z.ZO

i Zo .Z .266 -. o.i .0,3 .083 -. 03 ZZ,

7-70 .2-3, .084 -. 0/4 .005 .093 -. 035 Z242

.300 .Z48 -. 16Z -. 006 -.015 .083 ".037 2.Z.,

flu -- 1-



TABLE a
TEST NO. L015 RUN No.

L.INCOLN LABORATORY MODEL 5aimNNR

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE ,NovSMA x 19fit

WIND SPEED 0tmp" Sq 101.704 Sqc 2.54.Z6 Sqb ?.54Z6

NATURE OF TEST __ -_0

MODEL CONFIGURATION L4 M F

V • C, -Cy CA C-.f C, R,,iN.i

0 1.080 -. 701 -. 04Z -.006 -. 047 _-006 z.57-

15 .95?. -.2.38 -. Z,49 .007 -. 045 -.0ol 253

30 .807 -. 159 -..583 .019 -.052. .014 2.56

45 .668 -. 097 -. 409 .07,1 -. c 11 .051 Z57

60 .500 -.OZ9 -. 300 .010 .0o8 .10 260
75 .371 000 -. 136 .001 .006 .109 z61

90 .z76 .o0.5 .048 -. 002 .007 .079 264

105 .38?. .044 .111 -.006 .010 .101 Z65

12.0 .482. .066 .135 -. 010 .012 .119 266

135 .654 .08o .120 -. 014 .007 .IJZZ Z69

i5o .714 .083 .097 -.014 .003 .099 2.7U

165 .8ZO .096 .050 -. 011 .002 .055 273

150 .8W5 .086 -.OZ3 -. 005 .001 -. 001 Z76

195 .800 .083 -. 086 -. 007 .004 -. 056 2.77

Z,1O .687 .071 -. 1Z6 .OOZ .005 -. 099 Z80

U.-5 .563 .067. -. 146 .OOZ .006 -. 7.0o z.81

240 .459 .047 ".140 000 .009 -. 116 Z84

?,55 .358 .030 1-.113 -. OO .006 ".100 o ,85

Z70 .L.69 .0!5 -. 017 -. OOZ .008 -. 078 Z88

3 " 5 .389 -.o.5 .197 .o13 .010 -. ,,1 2.8

-62-



TABLE 3y

TEST NO. 1015 RUN O. -.

LNcoLm LADORATORY _ MODEL 5CANNER

WRIGHT BROTHERS WIND TU1,NEL, M.I.T. DATE NovM.Kai 1961

WIND SPEED 9OMPH Sq 101.704 Sqc Z54.26- S-4- ?54.Z6

NATURE OF TEST _.0O_

MODEL COI-,IGURATION M R F

vw C-3) CiL C CIF~ C,,, C. R. V
300 - -. 056 .341 -.OZ6 .006 -. 093 Z.92

315 .701 -. IZ4 .404 -.034 -.057 -. 050 Z93

3,30 .8Z3 -. 163 .334 -.03o -.040 -. OZl Z96
345 .9.50 -. 196 .169 -.OZO - 045 -. 010 2.97

_ _ 3
ii



TABLE

TEST NO. Q0ý5 RUN o. -_

LiNcoL, LA.,o•aoty MODEL SCAMPAER

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE NomJo .4.1961

WIND SPEED 9OM,, Sq 1.704 Sqo 2,54.Z§. Sqb W

NATURE OF TEST 0Q - -0
MODEL COi4PIGURATIOi• M RF

Co C,. Cy Ci % vN Nit

0 .873 -.435 -.03Z-.009 -.053 -.005 300
15 .8z4 -. 410 -. 198 .oiz -.o45 .007 301

30 .758 -.350 -. 311 .026 -. O2 .OZ7 304

45. .656 -..Z44 -. 285 .OZO 01-: .064 505

60 .478 -. 117 -. Z09 .010 .055 .096 308

75 .363 -. o34 -. 104 .ooz .o05 .098 309

90 .- 71 .044 .03z -. 003 ozo .071 31z

105 .363 .084 .0941-.006 .036 .091 315

lZO .4651 .112 .103 j-.Ol .042 .105 316

135 .570 .133 .097 . 4 .047 .105 317
150 .686 .- 50 .081 4 .054 .091 32.0

165 .729 .155 .035 .A)1 .059 .051 3Ul
180 .756 .146 -. 015 -. 009 .058 -. 001 3Z4

195 .713 .14Z -. 063 -. 003 .058 -. 051 325

ZO .665 .133 ".103 -. 001 .055 -. 090 3US8
ZZ5 .545 .JZO -.J Z. 000 .04,5 -.104 329
z4o .440 .098 -.1l ooo .039 -. 10Z 33Z

Z55 .341 .066 -. 0Z1 000, .033 -.087 333

270o 267 .010 -.0161 -.ooz . oz6 -. 07Z 3 36

15 3 .381 -. 079 .146 ".017 1.038 -1OZ. 337



TEST NO. 10 1.5 RUN NO..-

LiAjCOLN LABORATORY MODEL SCANNEK

WRIUHT BROTHERS WIND TUNNEL, M.I.T. DATE NovzMasEKI9U

WIND SPEED 90MPQ Sq 101.704 Sqo -54.26 Sc, Z.54.Z6

NATURE OF TEST G:2 -O

MODEL CO1VFIGURATION M R F

V CD C, C: I C, C.. C, Rv,,. NA
300 .499 -. 154 .. 381-.02-3 .031 -.09Z. 340

315 .415 -. Z57 .-Z94 -.037 .005 -.059 341

330 .776 -. 363 .275 -. 039 -. 048 -.030 344

345 .833 -. 405 .144 -. 028 -. 046 -. 016 345

-65-

t - - - -6 - .--



TABLE

TEST NO. 1 RUN NO. -

Li~, U.N'a LARATOftY MODEL 5C.ANr4EP,.

WRIGHT BROTHERS WIND TUIEL, M. I. T. DATE Noggogga 1961

WIND SPEED 90,,,H . Sq 101.704 Sqc &.54.26 Sqb j5.4_..

NATURE OF TEST __40'

MODEL CON•FIGURATION M RF

v C.0  . . C.y C I C,,, C, f ,tas

0 .677 -.45Z ".0Z8 -.008 -.005 -.00f 348

15 .653 -.416 -.097 .007 .003 .015 349
30 .595 -. 329 -. 133 .018 .OZ.4 .039 352

45 .534 -. Z34 - 144 .017 .04 .066 353
60 .445 -. 128 -. 115 .007 .056 .081 356

75 .341 -. 044 ".058 -.001 .056 .075 357

90 .274 .049 .030 -. 004 .041 .059 360

105 .350 .113 .0o7 -. 009 .054 .07Z 361

Izo .443 .i5? .063 -. 011 .063 .08Z 364

135 .510 .163 .067 -. 010 .076 .079 365

150 .557 .168 .040 - .oil .OSO .061 368

165 .605 .173 .O05 -. 009 .091 .034 369

180 .6Z9 .177 -. 007 -. 006 .091 000 37A

195 .59b .164 -. 038 ".005 .091 -.036 373
?.1O .551 .155 -. 050 ".003 .081 - 376

2..75 .499 .144 -. 073 -. ooz .073 -. 077 377

z4O .42,5V .P.8 -. 074 .002 .060 -. 081 o 380

2.55 .333 .079 -. 059 000 .051 -. 069 .581
270 .1691 .0..5 -. 01Z -.003 .041 -. 059 3A4

285 .3601".093 .090 -.02I .OiO v .O0. 385

-66-



TABLE J...l

TEST NO. 1a15 RUN NO. -

LoNCOLN LABORATORY MODEL ,

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE NovrMaAr.t 1961

WIND SPEED 90,t',P Sq 101.704 Sqo Z$,2 Sqb 254.Z6

NATURE OF TEST G ' 40*

MODEL CONFIGtIRATION M R F

V Co CL ~ ji C. Cp RhNA#

300 .460 -. /•72. .136 -.(,?.z 1.06 -.083 388
315 .554 -.2.S9 .147 -.030! .051 -. 065 389
330 .611 -. 348 .14 -.03Z I .o5 -. 041 J Z
345 .664 -. 429 .05osz -. OZ5 000- .OZ3 393

- -67--

- - - -

- - --

- - --

- -,-,

S- -|- -I

t



TABLE 4
TEST NO. Jj RUN NO.-

04)v/'O N L Aa0RAr~Y MODEL SeA&&

WRIGHT BROTHERS WIND TU"N)EL, M.1. T. DATE Y~/E4fA6VJj

WIND SPEED 94 P Sq 1 0 Sqc aa!Z6 -Sqb ?,rJ.26

NATURE OF TEST &___ __ __ _ __ __ __ __ _

MODEL COSFIGURATION if

IS .45,** -ol6 ov __o .0/9 3195

10- 0/0 .060 .040 40JS

.05 Z2LdO -0-f/ 0411 *do 07

AQ2L I 12& 32' o -- ,2 -p08 .06/ 0471 'fog

13L LL 4I .0/0 0,/o .07 - "47 41lf.
/~.To. .4dL 1--r9 ,O~ -. , 035' fj 7
A93L 4S4 1-- aoz --ve .499 AolL4/

0.O0312 oa, -9 -,ooz 'p21

21 .3. -1361 ROB ZA-004 67~9 -7 03e, I 2-5

Z25-.0 .121 ./$ *000 -17/ -- 04,81 426

255~088 -. / .000 o0z t74 4Z9

~ .0$24341

-68-



TABLE 41.

TEST NO. l RUN . -N.

"LIZA1,, Li. L A ZdA YV MODEL .AO-4,yNrA.

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE /g,4Moomge

WIND SPEED & M S Sq 1014 Sqo Za•. Sqb 26-*.-t

NATURE OF TEST 9
MODEL CONFIGURATION _ , _ ___ _ _ _

y1 cD i c~Y~ y 0-

.!r. .3b&L3 -. 10-1 .030 -.01/ ,o&L -.zAL 437
51".414 -n'4-. -•.oAý" -.oi€ .o&9 -. "4• 439

#46 44. - 3-36oJ -/ . -7 4IZ-

.69,



TABLE 42
TE-ST NO. ~~ RUN NO.-

LINCOuVY Ld 9Q A 7 ATOR Y MODEL SCtyr

WRIGHT BROTHERS WIND TMlINEL, M.I.T. DATE ~~~' ~

WIND SPEED VOdM Sq =-704 Sqo -Zqb2.6f 26

NATURE OF TEST 608
MODEL GOi;FIGURATION __________ _________

LJc~ CL y

2Q *29 2 -aa .oz 0,;2I ,~oz.?

-343 ± ,01 * 9 -j.0203 - .002 g 212

1&. '534 -,7 -- ~ -100 106Z -- 001 2"o

27 044~ -044t -a-ý '.5 024 z4e

330 32i S' 0- 021-02~ -041 -7003 49



TPABLE _43

TEST NO. /015' RUN NO. -
4 /4VC6.d , 9AO•rOA'>- .... MODEL -sAc Aze

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE aF i N .P6/

WIND SPEED 60 ,",',' Sq 46,,'20'J"Sqo /,3.0/ S /1,3. P/

NATURE OF TEST =. 0

MODEL CO1FIGURATION 'f-/=5

-- - -,-

/4J•6 -0// -s92P .0/2 .003 .00A 4

/" /46' -6// -426 -/2 .602 -.037 7
3 1.,v, -. 022 - 79Y4 -. 012 AoOL "ol

4.' .9g67 -. P/I -./.2al -A6 .666 -AM6 /1

66 .7J,3 . P/A -/1/04 -024 -. -073 /
75' .41/8 .9/1/ -6,6 -40/5 .66' .64 /J"

909 .262 ,422 .122 -949 .6/ ./2/ /5
x/o" .340 .022 . /9j -.004 --. / ./p /19

120 .464 ./11 .14/ -.00/ ,oo .141 22
/3Ir .6/9 .0,6 .IR9 -002 .003 .136 23

7J ,.1" .02P . 1 o,04 .,3 .- / 21

/6J' .68 -.04 / .12g --0"3 .P12 .O,"4 27

/80 .9062 APS j-:06 60A7 00f9 -02 156
/.IV' .8/0 .0/0 47-9 -. /O .6/2 -.o64 ,17
2/0 1 776 .004 -. 19P0 -60/3 .69 -. 11/3 -"0

22.,1. .9 -. a.0 -014 . -.14J 47

240 .4211 .000 -. 3e "0// .002 -/3/ 4,
-4 -25 - -1 a1 -- I - PO-- IAr-4

270 .•' .1/ -. 6X, .0o/ .PA,9 -./22 42

-71.-



TABLE _14..

TEST NO. L2Lf' RUN NO. -

•,/A/9z4/ .. 80R,,P.Y MODEL .5C,9e/')&/

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE 10,6184'1' /g•/
WIND SPEED 60- Sq 4&P2 Sqc //3.'A/ Sqb i/.A. l

NATURE OF TEST = 4

MODEL COSFIGURATION &RA5

00 .716 .4031 /A 12 02 0 .40// .,077 J8,I
.3/1" A. 3P -"021 I.007 .0/2 .000 .0 J5• ,.

330 1.27; -. 0/0 .7$0 -('I .006 .d41 34
34,/A 42 -. 022 38.3 -P'/3 0'2 - J/

-72

r-7-



TA3BL

TEST NO. /O/' RUN NO.

gl/w6 .•-e& .,7"'Y MODEL T

WRIGHT BROTHERS 'IND TUNL, M.T.T. DATE ýZ Lf, ýV/. f

WIND SPEED 6a jyt& Sq 4-.L2•J Sqo //3.d/ q., 0/

NATURE OF TEST = 2*

MODEL COiJFIGURATION /

0 /.35J3 -612• =022 ".069,f "., .60/ ,1 4

/.. 1.3,07 -"-4 -:'72 .*666 -: V" - 22 1"

30 Z/.32 -6 X3 I . 01 .O/I -:047 -03X 125

45r .94, -. f? -. 93 .05"P -,05"7 -P5 J-9

61 . 49 -442 -. 9/A .01.Y -3.9 -,&.7 62

7" .1 9 -2/1 - 5" .A12 . 04? .,0 7 3

0 .2,r4 -.9P .127 -. P/1 .633 ./68 61
/04I .33- .e00 .69• ./2 .,26 .6 3  67

/12 .669 .146 .146 -.1/6 .041 ..127 74

/13J6 -5,12 ./26 1 177 . .01,0 -,3 .127 7/

/- •6/ •1/X -. 104 -6 .000• -66 .2 7.9

216 ,•O .130 ,610 --.0o,-0 . O -7 8Z

246 .3. .677 -:126 ,9p# .,P43 -. 122 96

2- .3/2 .49Y -_2060 -. , .O/5 -.o0,r S7
27V .-2-4.? ,666 -. 9066 -.on4 .,34 -. loj' .91

2," .434T-r3 • 6,6 -4/7 ,4/a -40f4- .9

S-73-



TABLE 4A

TEST NO. / RUN NO.

4,s'KAoN 2?SB, 'A,, MODEL .94,-

WRIGHT BROTHERS WIND TUNKEL, M.I.T. DATE *Vo;Cyd,6f 1/--61

WIND SPEE 6 o oY0 / Sq 4.j"Sqc /13.&/ Sqb //..

NATURE OF TEST 2.

MODEL COL4FIGURATION ___ __ __ __-_ _....

.,c C1  4- , c. ',,

300 •73/ -. 43/ /. &M-. . oh -. r 6•070 -9 1
3/f- ..951 -464 .8./ "-0.32 -0•"7 .06"2 J

,33 /1641 -. 4"r"$ .6 A36 -:02. -.OPl .p3, 9o

-' - - -I- -4 .- 1

-7--

.- iiII -

-74 -



TEST NO. IPI" RUN NO. -

ZhVlpleAe, Z*f6000,-/6wC5 MODE!. soAo'
WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE ,0,"s'gF_40 9/o

WIND SPEED a /9'/1/ Sq 4 J. 2 JSq /13i.6/ Sv /13.6/

NATURE OF TEST = -

MODEL C01FIGTJPATION .3

Cy, cq ', C4

40 /.Af7 -/.49 -. P021 -. Of n//4 .60/ /62
/J' /.,a" Y4.1 j4 ":0 ,01 -. II _1 1,B03

3 & .1944 -9641 -J"2' .024 -. 11 "S /10

46" .946 -. 97S -. 7/7 .649 -. 1/2. -. 04.8 /107
. b~6 .,.,T4 1 "-6,s" "43• .03f4 "-032 .1)02 /I0

75" .348 -. 2,/d -327 .0/- .44 077 /I/

Pa .2Jo0 .077 .09P --.0/$ .l0.9 .6,,9 1/4,
/6," .324 ./98 .-/f/ .X/J ./4f" .,72 1-5"

420 .412 .13.3 .07 -7 /2 .096 .0704 /1g
13r" .51,51 .16 / R, 6 .P.1.4 .p,•Sr . O4 /1.9
/.I,'P .5,r94 -l. / ,, . 0j; 7 -. o#l O.V,69 .0721 122

1/,b" . 64.-- .2-311 .04,9 --60 .902 .036 /12,3

I/, .6 "6 . 2X3 .6002 ..- :0 . -0 -603 120

1.9X .641 .2A6 -04," -. ,004 .// -043 121

""../ .171o .2P --. 1o -. , 'o .0.97 -6:76 /30

22-l .4.,P .144 -. 07J' --:A.4 .P9,6 --. 9oP' /3/

240 .,3e4 . I// -. 06. -.oo6 ,044 -. 040 134

2J21 .,32e' .232 -.247 ~0A.' .,63 Af/j / 3.-

270 .246 .922 -.622 -.,64 .a"9 -66 1/38

26 7.-1 -. 38 .3.9/ -. ,032 .60301 1~4. 3.

-75-



TABLE ..~
TEST r.•. W RUN NO. -

d/iV- V 4*,defr,,ls MODEL S•,M9J .

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE A'A*lVdJW /36/

WIND SPEED 60 &4P#41 Sq . Sqo //. d / 3qo _//

NATU? OF TEST .9 = .,

MODEL CONFIGURATION __ _ __c__

op 0,2 e......

33' .93 -92 .413.043 -. 1./3 .032 /44

- i4 - -. 9 .2-77 -..02-f " ,r-P4 -47

- --

I ii.z..i. n..z z
I -t o-



TABLE 4
TEST NO. /0/`I RUN NO.

Z/,4/•dt •,e 2, •a'r .MODEL oV,*'ge

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE 4,#8, 1.9/

WIND SPEED 66 a,1 L Sq -.. •._" Sqo -13,4. 1 qb e/.2

NATURE OF TEST = °

MODEL COilrIGURATION /_ _ _ _ _ _ _ _ _

0e e. 4 c> , e, V
0 .7.,2 -/./.91 -o.0'04 "VP07 -1776 .A00 /,I5

- _ --2 .A4 -. -/6

45" .*'32 _770 -. ,3o2 .03,! -t47 .0,071 /5,-5

6o .,3,9l -. J'" -.241 .027 .027 .P38 ij/e

7- .2.Y3 -. 21/- -. 1A9 .007 .P74 .0PP6 I/-SY

.9P .24-9 . .2?2 . ojg -01/3 .060 .*P,64 1 -,

1,3/8 .,6 ./44 _023 .P76 "PiC /03

126 .34,3 .2/6 .07/ -. oz, .1031 .0J"I 2 /

13. .374 .14,9 .02a P13 .P771 .048, /147

/A"0 .4P7 .147 .oVa -#'4. .06j" .04/ /70

/, . 42/' ./o','f . 014 -:00,•4 ./ ," .022 /7/

4 /90 .422 ./60 .602 --. o4 .1071 .0400 /74'
I

_41 -,X.11 ./5-8 .002 - 2 .1,03 1-.02.:r /17J"

221A7 371 16 -. 07 -. 004 .07/ -. 048 /7-9241 .3"78 .221 -0•7 PvY- OV2 .061 P5-.04 /7.

2fl.,0/.277 -.110 .P5 Od 2 /1,J

270 .. J"O .6r4. , 24 pa 6 a77 -P462 /g6

2AJ .2" 2- 77 .1,31 --. . -

"-77-



TABLE

TEST NO. /0/41' RUN NO.

.1/,,Vc.'eA e• P••,-oeM MODEL .•,,0A41.,

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE .

WIND SPEED 460 o,'4- Sq ArZAr Sqo //1J.,0 Sqb -/e.l/

NATURE OF TEST 49 °

MODEL COiVFIGURATION _ _ _ _ __,_

-/F" -. ,820 .2A 04 - .-. / - /./

S- .-- -.7 --

-n- - - -

-40 -J.i-.o1 -/•. -: -. ," - -.•#

-

- ---

- ---

a'-- a a



TABLE _

TE ST NO. Y RUN NO.-

__ •• I ���_........ MODEL Jc-5*/6'e

WRIGHT BROTHERS WIND TUINEL, M.I.T. DATE A,,dood/'$4'

WIND SPEED g0 Sq &4/.2d6 Sqc //3.0/ Sqb /3.4o/

NATURE OF TEST _._

MODEL CONI'IGURATION __ _R ___

0 .32.-:5443 -P// -p/t .03f9 .pop /9

lf' .334p -361 .0024 -.00/ .04.r .PoUf 1.92

461 .322 -. 243 -. 0p9 .0.0 P71 014? 2P3

66 .294 -.144 .A02 .000 .9 .01 .0P33 261,

7j' .274 -I/ .0O19 -. 7 ,0.92 .- 37 2/7

/20 .3.94 .2" .PI.S -0.0I ,08/ .0,31 214
/•Y -.,331 .332 ".P11 ".OAP 7 .070 ,021 215"

21'a .350 3.332-.490O6 .0,03 . P710 -. 1021 Vs/_... ... _ _....... .

2419 . 2 9-9 .232 -n /30 .0/2 .A*83 -•33 222

:27P .2,57 ./: -. ,a// .0192 .0 .9 -. o6 223

3/9 34P4 -. 177 A02 -.6/.1j- j.,919 -,3,1'1 22eo

_ I_
-.....- __

S_.1.



TABLE ... I

TEST NO. *jj_ RUN NO. -

1I~V~0ZA dAAOA'AORYMODEL soANNA-R

WRIGHT BROTEERS WIND TUNfNEL, M.I.T. DATE wyOjV,MAER /1,

WIND SPEED & Sq 4XO.% Sqc . Sq/ .#_/.e

NATURE OF TEST 6 = .

MODEL COnIGURATION ,RIC'-

S1.948-.17J-03-.5 -o•07 -.04• -. 007 26-1

, .,92 •- /89 -. 2.4$: 008 -64 -. 00/ 12.4

.30 . 796 -. i60 -:378 .018 -632 .0/4 2 6'Zl

4s '.669 -. 090 -.387 .020- 0// 0o/ 2: 266
.6 -. 0-7/ -. 288 .009 0,04 ./0/ 2_6'
7l .3671.,v-0.-.-14. .00/ .007 .1,, 24-2
90 .27/1 eJ-3 .0.1' _.03 .0oo0..80 26'/A.- 373-' "4!'4 .//0 -0oý .o,014 1.o s
-I - 1 -/0-1 2-o. JI
12a -48.9Y .063'1 .13 013 27

618 .09.1.6/1 .< ,963106 2 27/0

560{ 71d .094t__oSL ON I
J/ 6r 807i -0-41 .059,-0/ŽI_.Op/t. 6 64l 2074

1/9a1 .63.9.,06-. 0/-.oor -.0o06 .- 1/ 0-oo, Z27:
.7.9/f .o :092, 092 00/I .o4 O--.o:.4 2 7

2/o 1 .671 .-1/i -. /2,( .002 .o, -_.9 279

2261 Te9,! .02-9 1 '7 1•4 0//3 282

240 .4,161 .047 i-.401 .000, .66.9o -116 2e.5
24o' .6 .022 -/- --.-002 .6o -a." 286

270 .262Z .0/65 -:0/7 -. 00-9 66,8 --:079 287
[28,.1 -36 033 .200 -014 .6/0 1-/9.9g2



TEST 140. . RUN NO. -

ZtV~dA L 5~-'4r~)-MODEL *s A'A4

WRIGHT BROTHERS WIND TUNNEL, M.I.T. DATE O /36/

WIND SPEED 6E %5P, Sq S-.62 Sqo //3.4' Sq,. /.3,/

NATURE OF TEST N O

MODEL COLIFIGURATION &R'

•, CD C,. T7T c/ , c,, i,,,o.

3oo00 *c%24 - 0t63 .337 - P026 .003 -09d 2-91

3/1.1 693 -/O0 .39I -0933 -0/8 -09'& 2-94

330 .8/7 -1/6-9 -26 0.31 -. 04/ -023 2 90

34,6 .-437 -. /68 .'/ 70 -01.9 -044 -.0/ 2.98

. --...-

-8i



TABLE

TEST NO. L6_!. RUN NO. -

4,A/e,)LA ~ ,9ORA /OR -MODEL S4,~

WRIGHT BROTHERS WIND TUUKEL, M.I.T. DATE IVOAer/'0yA! /Bwe

WIND SPEED 60 ,Y.'01 Sq 4.2or Sqc 21 3qb .$.0/

NIATURE OF TEST m -,og

MODEL COIFIGURATION /

-, ~. - V- -.

0 .69/ -:423 -1037 -0o6 .:05W -007 2.99

,, .8/0 - 4 01$ - /90 .,0/0 - 646 .004 ,•12

36 . 749 -"359 -. 300 P26' -.%22 .028 303

46 .606 -2/- -22 7/ .01.9 .012 .043 506

62- .0149 . 93 Pir 30

7,,._ - -/03 .002 .03. .096 3/0

g9 .267 .0.944 .037 -004 .027 .072 .311

/04r I .316-3 .09 -.o/1 .77 -ý - .314
___._41ll' ___ __..__-o/ .035 .9/o: 3/4

/20 . 4 • 41 .116 .O.9" 012  04/1 .1,93 -3/ s

/3. .562 ./,30 . .9-; 1 - ,014 .047 .104 3/8

/J'0 .68,3 .1-4-f .08,9- - 014 .04 .,Ogg 3./9

/6- .722 .1aa .o.37 -. 0/2 .P57 .04. -322

/10a .7 '1I .1,1 -. 0/J -g06? .P0,6 --.02 323

' .706i .1,41 --. , ]0o3 .49!7 -0./- 326

210 -660. .. 30 -3.9j .03 3 -.605/ 327
?22r ./29 -. /03 .020 . 146 /03 330

240 .44z; .0.8 -. 1/I .000 .,3.9 -1,2 331

24J .329 .aa4 -06 P!) Po ,0.34 -V97 334

270 .26" .0// -t29 0-94 .026 "-707/ 3365

2-:P17 .P0 -. O 62 8 ' J 7 066 
-82-



TABLE _4-5

TEST NO. / RUN NO.

~ I~~9~~q YMODEL -5c

WRIGhT BROTHERS WIND TUNNEL, M.I.T. DATE ,•fi -9d,'

WIND SPEED , Sq . Sqz d..e' Sql' /./ .

NATURE OF TEST 9 ? 2o

MODEL CONFIGIURATION • t'-"

300 .4-92 -- 147 .22-4 -:427 ,aW -n. D9 t309

314r .(6.29 - 24_f .244 -03O6 0,0.:r -~ 342

330 .764 -.3:4 .271 -0.39 -. 02a -. j, ,543

34 .719 -386 .6 j8 -02 -046 -0,16 346

-3
- 1

S~-83-



-t. 8T NO. Ro6 ~ No. -

~,vNC0A/ ~L A~ Y - MODEL ~~

WRIftt BRthtiEAS WifNb tilIkE-L, M.I.T. DATE A E~.4

WIND SPEED -6 49~ Sq e7ALV ~ SqC 5bq

NATURE OF TEST _ _ _ _ _ _ _ _ _ _ _ _ _ _

MODEL CO,7IGURATION1~?

- -3-11-

v.48 442 g00~07-62--o 4

/6- .271 -09-7 6/.3'

4 4Y ./6,00 ./J .4 3&24

120 .441i a'j.oi X3 .! 3

P 27, ý1 7,6i . cj? .079 Z j - 6(

P12~4 /00Y p,6- p j.6

11#9 .79 ___ .40/ pp, 7

/26 .44/ P/4.049Y' .6 . 373
/210 '149 .1'640.~ -J)/4 .473 6
/6-6 go6f6.9~J1 .09 Z o3Z

/66-.1-4j.7. -.071 p . -:8 0 7.o3 37
2-4 .30 I - V67 .8'O-9 P461/ - -1

2401 .2643~. -OZY~ P.ooi .3/ 0 9,37

266- 34-8 Y9&0• ~1 .69o8 6



TEST O. RNNO, ----

WRIGHT BRTES~IDtftD(Et, M.iiit bAtt 4;~A-

NAtUR9 OF tTST _ _ _ _ _ _ _ _ _ _ _ _ _ _

I ~MOD19L CONi~GVRATfON f-l

- 9 - - a~- -5-



-TEST NO. -L, 14n so.

WIND- SPEE 4f5 Sq 8~~f46 t 4b L:4Li

WTEOF-TEST-.

It.Jhk f -djiA. -.ooo!

44~ ~1e 4,L& i1 t..gL
~ .~L~3L -~iA ~0i&40j

L~L LZ~ 1/1 -~ a~ ion-*

LZL~1L .L ~ ~~ ~4. IL

4a -~ -~ LL -z. 61L 0-2~. LZa _i.64.

oat .89 .,:
7 00 00 A0

.±eL 264-O0 -.0- -42.1

-86-



TEST6N. RUN NO.,

WRIGlMT BROtitfS WitD TmNNE, mi.IT. DATE A'ive&A&O Iigt.

WIND SPEED AA&f~. Sq ~ Sqo .1l~gl- t .. L~
-NATRE OVFTES-T-

MODEL COIdFIOUNATIOY -------

-ti - - -,02 -7t- - -

-444-



TR[OT N1O, aý Pull 10.-

WAMORT BRNIOh61~ WlI1,r TTJIINEIPj MI.T~,', DATE

WZND OPENH Fj MJ=A~t2 tqo /4U,Lai. fiqb Ug.4.

HATUIII, 0P 'PT1' _________

MOW~T 000VJOURATIOU IN

- _'. _02

- &g -- mA-L

murn Y~o 0 -ad I4~

~AA~ ZL~ ~ ~ =446-


